The number of deaths associated with cardiovascular events remains constant in many countries due to new therapeutic approaches for prevention and treatment of atherosclerosis. This condition is widely attributable to unhealthy outcomes in its association with risk factors such as smoking and sedentary behavior. Risk factors play a significant role in the progression of coronary artery disease. We conducted a review of the literature with the purpose of identifying primary risk factors for coronary disease, lifestyle change interventions, and expectations for a reduction in cardiovascular events on the basis of evidence-based health education strategies. In addition, we sought to contextualize this review so that nurses are trained to use these findings in their practice at different levels of care.
Introduction
Cardiovascular disease (CVD) remains the leading cause of morbidity and mortality worldwide [1] . The primary cause of CVD is a combination of several risk factors (RFs) that correlate with the progression of endothelial injury and the development of atherosclerosis [2] . Over its course, the Framingham Heart Study has demon-strated the importance of some of these factors in the development of cardiac and cerebrovascular disease. The main variables associated with atherosclerosis and its clinical manifestations were age, sex, systolic blood pressure, total cholesterol, smoking, and diabetes mellitus [3] .
The INTERHEART multicenter study, a case-control study conducted in five continents including South America, sought to detect associations between a variety of RFs and acute myocardial infarction (AMI) in populations defined by ethnicity and/or geographic region. Nine RFs (smoking, dyslipidemia, hypertension, diabetes, obesity, diet, physical activity, alcohol intake, and psychosocial factors) were identified, and together contributed to over 90% of the AMI risk. The indicator associated with the greatest risk was the apolipoprotein B/apolipoprotein A1 (apoB/apoA1) ratio, followed by smoking; these factors were associated with a fourfold and threefold increases in risk respectively. Moderate alcohol consumption, daily consumption of fruits and vegetables, and regular physical activity were protective AMI [4] .
The main objective of risk assessment and stratification programs is to identify the probability that an individual will develop atherosclerotic disease and its cardiovascular consequences. Within this context, in which RFs-whether alone or in combination-are shown to be directly related to cardiovascular events, we sought to identify precipitating RFs for coronary artery disease (CAD), lifestyle change interventions, perspective for cardiovascular event reduction, and education strategies [5] - [8] .
This article will review contemporary data on the various aspects of the evidence-based health education process for management of RFs in patients with CVD-specifically, patients with CAD. Toward this end, the PubMed, BIREME, and MEDLINE electronic databases were searched for content published between the years 1990 and 2013, using the following search headings: nursing, coronary disease, risk factors, education, and nursing research.
Cardiovascular Risk Factors and Their Evidence Base

Smoking
Smoking remains a major public health issue, and a significant contributor to CVD-related morbidity and mortality [9] . In the pathophysiology of CAD, smoking contributes to endothelial dysfunction, inflammatory response, and changes in the lipid profile-all of which are integral elements in the progression of atherosclerosis. Tobacco causes a wide range of acute dynamic changes that increase the risk of cardiovascular events, including increases in heart rate and systemic vascular resistance and an imbalance in myocardial oxygen supply and demand [10] . Although the benefits of smoking cessation are evident [11] , the most effective strategy to encourage patients to quit has yet to be established. All smokers should receive guidance on cessation from their health care providers. The use of interventions for modification of health-related behaviors is advocated in the search for smoking cessation [12] . A meta-analysis has demonstrated the efficacy of intensive behavioral interventions in encouraging smoking cessation, with odds ratios (ORs) of 1.49 (95%CI 1.08 -2.07) for individual counseling, 1.76 (95%CI 1.11 -2.93) for group counseling, and 1.58 (95%CI 1.15 -2.29) for telephone counseling; all were associated with superior rates of smoking cessation as compared with a control group [13] . Another meta-analysis found that nurse-led interventions were significantly more effective in encouraging smoking cessation (OR 1.43, 95%CI 1.24 -1.66) than a control group. These interventions consisted of individual counseling, including the use of explanatory handbooks [14] .
Sedentariness
Physically active individuals have lower cardiovascular mortality rates [15] . There are clear association between physical activity and RFs for CAD; physical activity reduces blood pressure, improves glycemic control, prevents obesity, and improves the lipid profile and endothelial function [16] . Guidelines base their recommendations on four domains, which are key points for assessment of physical activity: 1) mode or type of activity; 2) frequency; 3) duration; and 4) intensity. Furthermore, it is recommended that adults avoid a sedentary lifestyle by engaging in physical activity for at least 150 minutes/week (moderate intensity) or 75 minutes/week (vigorous activity) for health benefits [17] . There is some evidence for these definitions. A study published in 2009 demonstrated a reduction in inflammatory marker levels, an increase in high-density lipoprotein (HDL) levels and an inverse association between moderate or vigorous physical activity (at least 20 minutes) and cardiovascular or other-cause mortality in patients with established CAD [18] . Regarding diabetes, a randomized study includ-ing 522 patients with glucose intolerance found an increase in HDL levels and reductions in triglycerides, body weight, and blood pressure in the intervention group (diet and exercise) as compared with controls at 3.2-year follow-up. The incidence of type 2 diabetes was 11% in the intervention group and 23% in the control group, which corresponds to a 58% reduction in the incidence of diabetes in patients exposed to the lifestyle intervention, which included physical activity [19] .
Hypertension
Arterial hypertension (HTN) is an independent risk factor for CVD, accounting for 25% of mortality in this setting. This risk increases in a progressive and linear fashion as blood pressure rises above 115/75 mmHg. In patients with hypertension, setting this blood pressure as a goal and reversing modifiable RFs leads to a reduction in cardiovascular morbidity and mortality [20] . Lifestyle change interventions should be recommended to all patients with hypertension. These interventions include weight loss to a target body mass index (BMI) of 18.5 -24.9 kg/m 2 , daily fruit and vegetable consumption, reduction in saturated fat and cholesterol intake, smoking cessation, restriction of salt intake to <2 -4 g/day, restriction of alcohol intake to 10 -30 g/day, and regular physical activity (150 minutes/week) [21] .
Dyslipidemia
Elevated levels of low-density lipoprotein (LDL) and low levels of HDL are associated with atherogenesis, atherothrombosis, and clinical manifestations of cardiovascular disease [2] . The INTERHEART study showed that dyslipidemia was associated with myocardial infarction, with a 49% population-attributable risk [4] . According to the 5 th Brazilian Guideline for Dyslipidemias and Prevention of Atherosclerosis (V Diretriz Brasileira de Dislipidemias e Prevenção da Aterosclerose), the LDL target for intermediate-risk patients should be <100 mg/dL. For high-risk patients (i.e., those with established CAD and multiple RFs), the LDL target is lowered to 70 mg/dL. In patients on hypolipidemic agents, the recommended target is a 30% -40% reduction in LDL from baseline, and for low-risk patients, the target is ~160 mg/dL. In addition, lifestyle changes are recommended for patients in all risk categories. Weight loss increases HDL by 5% -20%, smoking cessation increases it by 5%, and regular physical activity, by up to 30%. Hypertriglyceridemia is also associated with increased cardiovascular risk, and is considered an independent RF for CAD [22] .
Diabetes
Cardiovascular disease accounts for approximately 60% of all deaths of persons with diabetes. Individuals with type 1 or type 2 diabetes are exposed to a twofold to fourfold risk of cardiovascular events. Diabetes is also an independent RF for progression of atherosclerosis [23] . Abnormal blood sugar levels are associated with other cardiovascular RFs. Recent studies confirm the concept that care of patients with diabetes should be comprehensive and wide-ranging. Rather than simply treating hyperglycemia, RFs should also be addressed in an attempt to reduce the rate of cardiovascular events [24] [25].
Obesity
Obesity is associated with approximately 13% of cardiovascular deaths, and 80% of persons with CAD are overweight or obese [26] . A meta-analysis showed that weight loss brought on by diet and physical activity led to a decrease in total cholesterol and LDL, and increase in HDL, and improvement in blood pressure and diabetes management [27] . The evidence suggests that interventions should be longer, more intensive, and more frequent [25] . Obesity may be measured by parameters such as the BMI, the waist circumference (WC), and the waist-hip ratio (WHR) [4] .
Diet
Adequate dietary counseling plays a role in the management of cardiovascular RFs and in the individualization of CAD treatment. Within this context, a systematic review sought to identify the best available evidence for dietary recommendations for patients with CVD. A reduction in saturated fat intake, replacement of saturated fats with unsaturated fats, and following a Mediterranean diet focused on fish, fruit, and vegetable intake had the greatest association with reduction in mortality and cardiovascular events [28] . The INTERHEART study demonstrated a 30% reduction in AMI risk among individuals who consumed fruit and vegetables regularly [4] . A meta-analysis assessed the efficacy of a salt intake restriction intervention in hypertensive and normotensive subjects. A reduction in salt consumption to 6 g/day was associated with a 7.11-mmHg reduction in systolic blood pressure and a 3.88-mmHg reduction in diastolic blood pressure in hypertensive subjects, and a 3.57-mmHg reduction in systolic and 1.66-mmHg reduction in diastolic blood pressure among normotensive subjects. These findings support evidence that a population-wide reduction in salt intake can reduce stroke-related mortality by 14% and cardiac mortality by 9% in hypertensive patients [29] . The Lifestyle Interventions for Blood Pressure Control (PREMIER) study, published in 2009, sought to assess the effect of two lifestyle interventions on reduction of the estimate of 10-year cardiovascular risk as compared with a control group. The main study findings were a 14% reduction in the Framingham risk score in patients who received guidance on cardiovascular RFs and a 12% reduction in those who were also instructed to follow the Dietary Approaches to Stop Hypertension (DASH) diet, as compared with controls [6] .
Alcohol
Several mechanisms have been proposed to explain the protective effect of moderate alcohol consumption in CAD, as demonstrated by an increase in HDL levels and improvements in thrombolytic profile and platelet aggregation [30] . A meta-analysis of 28 cohort studies on the association between alcohol and CAD showed a risk reduction in patients who began to consume <20 g/day of alcohol, with a relative risk (RR) of 0.80 (95%CI 0.78 -0.83), with evidence of a protective effect persisting at alcohol intake levels of up to 72 g/day (RR = 0.96, 95%CI 0.92 -1.00) [31] . Although the INTERHEART study also showed a protective effect against AMI, with OR = 0.91 (99%CI 0.82 -1.02) [4] , there is no evidence from randomized controlled trials (RCTs) for a safe recommended level of daily alcohol intake. It bears stressing that alcohol consumption is also associated with social issues. Some individuals develop alcohol dependence, leading to digestive, renal, and cerebrovascular disease. Therefore, alcohol intake cannot be recommended as a cardiovascular prevention strategy [30] .
Cardiovascular Disease Prevention and Control Strategies
Prediction of individual risk can play a useful role in clinical decision making, in determining the intensity of preventive interventions, and in guiding individualized management of RFs [7] . Within this setting, several multidisciplinary interventions for cardiovascular risk reduction have been established on the basis of evidence from RCTs of patients with CAD, including primary and secondary prevention strategies.
A systematic review highlighted CVD prevention guidelines that recommended lifestyle changes as identified by means of nine recommendations, namely: smoking cessation; regular physical activity; moderate alcohol consumption; adequate body weight; low saturated fat intake; fish, fruit, vegetable, legume, fiber, whole-grain, and nut consumption; and reduced salt intake. The estimates of risk reduction for mortality in patients with CAD were calculated as 35% for smoking cessation, 25% for physical activity, 20% for moderate alcohol consumption, and 45% for dietary changes [32] .
Our research group recently published a RCT designed to assess the effect of systematic, individualized, nurse-led follow-up on a reduction in cardiovascular risk scores among patients with CAD. At 1-year follow-up, patients receiving the intervention had experienced a 1.7-point reduction (−13.6%, P = 0.011) in Framingham risk score. Significant improvements in secondary endpoints, such as weight, systolic blood pressure, and diastolic blood pressure were also observed in the intervention group [7] . Another RCT assessed nurse-led intervention strategies for patients with CAD over 1 to 4 years of follow-up. In the first year, patients in the intervention group experienced improvements in treatment adherence, blood pressure management, lipid profile, physical activity, and dietary control (all endpoints of interest except smoking cessation). At 4-year follow-up, there was additional or sustained improvement in all of these components, except for smoking and diet. The adjusted RR of all-cause mortality was 0.75 (95%CI 0.58 -0.98), and the RR for coronary artery events, 0.76 (95%CI 0.58 -1.0) [33] . However, many of these studies have been relatively short, and the intensity of the tested interventions is not feasible in a primary care setting in many countries. Furthermore, some clinical trials of health education-based interventions have failed to show significant reductions in cardiovascular morbidity and mortality [25] .
Health Education
Lifestyle is a determinant of the overall health status of the population. To educate means to communicate, to establish communication channels and processes, and to provide points of reference. Culture and language are key elements of the educational process [34] .
Educational policies should include a critical analysis that contrasts two models of health education, the "traditional" model and the "radical" model. The traditional model stresses a preventive approach toward health education, with an emphasis on the individual. This model assumes that health care providers know what constitutes a "healthy lifestyle", and does not take into account the influence of social determinants of disease. It employs a binary classification of healthy vs. unhealthy lifestyle, thus establishing what is "right" and "wrong" to exert a direct influence on individual behavior. Conversely, a new approach toward health education, based upon the tenets of radical model has been gaining ground in public health policies because it focuses on health promotion strategies that stimulates reflection on aspects of one's own reality, encouraging a search for and collective identification of the causes of said reality, examining it, and developing an action plan for change. The difference between the traditional and radical models is that the latter places greater emphasis on social change than on personal change. Within this context, nursing practice is challenged to find tools that can critically and effectively question the health issues imposed by a society undergoing the globalization process [35] .
Conclusions
Evidence-based scientific knowledge is increasingly used to support the provision of health care in clinical practice. The various aspects of health education require direct associations between the available evidence, implementation of findings and assessment of outcomes and results obtained. In the setting of cardiovascular disease, nurses play an important role in the implementation of research findings, by integrating evidence-based knowledge into clinical decision making at the various levels of care. Patients with CAD benefit from cardiovascular risk reduction through the control of RFs such as hypertension, dyslipidemia, obesity, sedentary behavior, smoking, diabetes and alcohol intake, when counseled by nurses as to lifestyle modifications. Therefore, lifestyle counseling should be incorporated into clinical nursing practice regardless of setting.
Within this context, the present review article sought to provide inputs for the management of cardiovascular RFs in patients with CAD, by presenting relevant research findings that can support the establishment of intensive cardiovascular event reduction strategies and health education strategies in the search for better quality of life.
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